To investigate the effects of exclusively physical presentation of depression on 1) depression management and outcomes under usual care conditions, and 2) the impact of an intervention to improve management and outcomes.
I
nvestigators have long recognized that the majority of depressed primary care patients across different cultures and socioeconomic strata present exclusively with physical symptoms, 1-11 which they do not attribute to psychological etiologies. Previous research provides some evidence that presentation with physical symptoms creates barriers to depression recognition [12] [13] [14] [15] and treatment initiation. 16 Little is known about the degree to which quality improvement interventions for depression reduce the risk for poor management and outcomes when depressed patients present with physical symptoms. In this study, we use prospective trial data 17 to explore the effect of physical presentation on depression management and outcomes in usual care, as well as evaluate the differential effect of a quality improvement intervention for patients presenting with physical versus psychological symptoms at their index visit. We hypothesized that exclusive presentation with physical symptoms at the index visit would be associated with lower quality management and less clinical improvement over 6 months in usual care. Further, we hypothesized that an intervention to systematically improve the management of depression would differentially benefit patients presenting exclusively with physical symptoms compared to patients presenting with psychological symptoms at the index visit.
METHODS

Design, Setting, and Participants
We conducted a secondary analysis of data from the Quality Enhancement by Strategic Teaming (QuEST) project, described previously 17, 18 and summarized here.
The study was conducted in 12 geographically diverse community primary care practices located across 10 U.S. states. The practices served patients with a variety of managed care and fee-for-service health plans, as well as uninsured patients, and none employed onsite mental health professionals to treat depression. The study used a stratified blocking procedure 18 to match the participating practices into 6 pairs according to their baseline depression treatment patterns, and then the 2 matched practices were randomly assigned to usual care or to the enhanced care intervention. 18 Two physicians from each enhanced and usual care practice participated in the study ( N = 24 physicians); 23 (96%) were family medicine physicians and the other was trained in internal medicine and pediatrics. Human subjects approval was obtained from the Human Research Advisory Committee of the University of Arkansas for Medical Sciences and the Colorado Multi-institutional Review Board prior to the study.
Patient Eligibility Criteria
Patients presenting for routine care at the participating practices between April 1996 and September 1997 completed a two-stage screening questionnaire, which identified patients reporting at least 5 of the 9 criteria for major depression listed in the Diagnostic and Statistical Manual of Mental Disorders-Third Edition Revised (DSM-III-R) in the previous 2 weeks, as measured by the Inventory to Diagnose Depression (IDD). 19 We excluded patients who met criteria for bereavement, mania, alcohol dependence, pregnancy or the postpartum period, life-threatening physical illness, patients who did not intend to use the clinic as their usual source of care during the year after the index visit, patients without telephone access, patients who were illiterate in English, and patients who were cognitively impaired. 18 In order to examine the effects of presentation style at the index visit on acute phase depression management, we selected patients beginning a new treatment episode for depression for our analysis. Patients were characterized as beginning a new depression treatment episode if they reported that they had not taken antidepressant medication in the past month or made one or more specialty care visits in the past 6 months. 17 Administrative staff from enhanced and usual care practices screened and recruited 211 subjects meeting study criteria before patients saw the doctor at the index visit. 17, 18 Complete medical records with documentation of presenting complaint at the index visit were obtained for 200 patients (95%); 22 patients (11.1% of the study sample) were lost to 6-month follow-up, leaving 178 patients for longitudinal analysis of depression treatment and outcomes over 6 months. No significant differences in 6-month attrition were observed between depressed patients presenting exclusively with physical symptoms at the index visit compared to those presenting with psychological symptoms (12.9% vs 7.4%, respectively; P = .24).
Intervention
Physicians in enhanced care practices received a notice on the patient's chart that the patient had screened positive for depression, and physicians agreeing with the diagnosis asked patients to schedule a return visit within 1 week to meet with the physician and a nurse care manager. Nurse care managers reassessed each patient's depression, explained treatment options and asked about treatment preferences, asked patients to complete exercises to increase/maintain their readiness to engage in active treatment, and arranged weekly follow-up contacts with the patient over the course of 6 to 8 weeks. Usual care physicians were not informed of patients' screening results or which patients were participating in the study, nor did usual care nurses meet with depressed patients. 18 
Data Collection
Each enrolled patient participated in structured telephone interviews administered by a trained research interviewer during the week following the index visit (baseline), and again at 6 months following the index visit. 18 Medical records were reviewed and abstracted by a trained abstractor who was blinded to patient intervention status.
Operational Definition of Major Study Variables
Physical and Psychological Presentation at Index Visit. Psychological or exclusive physical presentation at the index visit was determined from review of the medical record. Notations of presenting complaints were coded as physical or psychological, and patients were characterized as presenting with physical complaints exclusively or with psychological (with or without physical) complaints, as shown in the Appendix. 8 We classified depression symptoms as "psychological" or "physical" according to the Composite International Diagnostic Interview (CIDI) depression module convention. 20, 21 Problems with appetite, weight gain/loss, muscle tension, palpitations, pounding/accelerated heart rate, sweating, trembling/shaking, shortness of breath/ smothering sensations, choking sensation, chest pain/ discomfort, nausea/abdominal distress, dizziness/unsteadiness/lightheadedness/faintness, numbness/tingling sensations, and chills/hot flashes were considered physical symptoms unless the medical record clearly reflected that the patient considered the symptom to be psychological in nature. For instance, a participant whose presenting complaints were "headache" and "dizziness" was categorized as presenting with physical symptoms. A patient whose presenting complaints were "fatigue" or "low energy" and "dizziness" was categorized as presenting with psychological complaints, because fatigue was considered a psychological complaint.
A single individual reviewed and abstracted all medical records, using the distinctions described in the Appendix. Twenty percent of medical records were selected at random and were reviewed independently by a second abstractor. Interrater agreement on dichotomized patient presentation was 95% and the κ was 0.89.
Process of Care.
Patient recall of the doctor asking about depression at the index visit was measured by patient report in the baseline interview following the index visit. Completion of an adequate trial of antidepressant medication was measured by patient report at 6-month follow-up that they had taken an antidepressant medication at minimum therapeutic 22 daily doses for a duration of at least 3 months between baseline and 6 months. 17 Use of mental health specialists for counseling over the 6-month followup period by patients in this sample was too low to accommodate stable analyses (data available from authors on request); thus, process of care analysis for mental health specialty counseling is not presented.
Clinical Outcomes. Depression symptom severity was measured by a modified 23-item Center for Epidemiologic Studies-Depression scale (mCES-D). 23, 24 The mCES-D was constructed by removing 7 original CES-D items that did not directly parallel DSM-IV criteria for major depression and adding an additional 10 items to measure DSM-IV criteria not assessed in the original CES-D. The mCES-D scores were standardized to a 100-point scale, with higher scores reflecting greater depression symptom severity. Emotional and physical role functioning were measured with 100-point subscales from the Short Form-36, 25 where lower scores indicated greater perceived limitations with usual daily activities in the previous month due to emotional or physical problems.
Covariates. To control for potential confounding factors, sociodemographic and clinical covariates were collected for each subject at baseline. Baseline covariates included age, gender, minority status (minority vs nonminority) education (high school educated vs not), paid employment (full-/ part-time vs not), and marital status (married vs not). Clinical covariates included physical comorbidity (sum of 14 patient-reported comorbidities assessed), bodily pain, 25 dysthymia during the past year, 26 and acceptability of treatment with antidepressants and/or mental health counseling (4-point Likert scales). 18 In addition, baseline emotional role functioning score was added as a clinical covariate in analyses examining depression severity at 6 months, and baseline mCES-D score was added as a clinical covariate in analyses examining emotional role functioning and physical role functioning at 6 months. Due to relatively small sample size for some analyses, covariates were tested in preliminary models and all those with P < .25 were retained in the final model.
Data Analysis
Chi-squares and t tests were used to assess differences in baseline characteristics between patients presenting with physical or psychological symptoms. To assess the effects of presentation style on dichotomous process of care variables, we included all 200 patients in multilevel logistic regression models 27, 28 controlling for covariates listed above, which were used to assess and account for potential practiceor physician-level intraclass correlation on the outcome variables we measured. To assess the effects of presentation style on continuous clinical outcomes, we used general linear mixed models 27,29 treating time as a random effect in which repeated measures were nested within patients, and patients were nested within physicians as needed. To determine whether presentation style moderated the effects of the enhanced care intervention for the process of care or clinical outcomes noted above, 29 we added an ERDN intervention* presentation style*time interaction term to these models.
RESULTS
Patient Characteristics
At baseline, the 200 subjects from usual and enhanced care had a mean age of 43.4 years, 168 (84.0%) were women, 168 (84.0%) were non-Hispanic white, 94 (47.0%) were currently married, 41 (20.5%) had received less than a high school education, and 127 (63.5%) were employed full-or part-time. Subjects reported 6.4 (SD [standard deviation], 1.3) of the 9 depressive criteria at baseline. Twenty patients (10.0%) met criteria for dysthymia in the previous year, and patients averaged 2.1 (SD, 1.9) baseline physical comorbidities.
Medical record abstraction indicated that 66.0% of participants (132/200) presented exclusively with physical symptoms at the index visit, with no significant differences between enhanced and usual care patients (62.7% vs 70.0%, respectively; P = .28). As Table 1 shows, the 68 psychological presenters were statistically similar to the 132 physical presenters in all sociodemographic and clinical characteristics except that patients presenting with psychological symptoms more often reported that antidepressants were an acceptable treatment for depression (72.1% vs 40.2%, respectively; P = .001). Of particular note, patients presenting with psychological or physical symptoms reported similar pain scores, diminishing the likelihood that severity of pain differentially influenced depression management or outcomes in usual or enhanced care.
30,31
Process of Depression Care
Physician Query About Depression at Index Visit. Under usual care conditions, patients who presented exclusively with physical symptoms were less likely to report that the physician had asked them about depression than those presenting with psychological symptoms (18.0% vs 80.2%; P < .001). The interaction terms indicated that the enhanced care intervention differentially affected physician query in patients presenting with physical versus psychological symptoms ( P = .012). The intervention tended to increase physician query about depression in physically presenting patients (40.8% vs 18.0%; P = .06), but had no effect in psychologically presenting patients (61.0% vs 80.2%; P = .23) (see Fig. 1 ).
Any Antidepressant. Under usual care conditions, patients presenting with physical symptoms were not significantly less likely than patients presenting with psychological symptoms to use antidepressants in the 6 months following the index visit (20.0% vs 38.0%; P = .11). Overall, the intervention significantly improved antidepressant use ( P < .01) and the interaction term indicated that the intervention effect on any antidepressant use was similar for physically presenting and psychologically presenting patients ( P = .93). Among physically presenting patients, 63.0% of enhanced care patients reported use of any antidepressant between baseline and 6 months, compared to only 20.0% of usual care patients ( P = .001). Among psychologically presenting patients, 79.9% of enhanced care patients reported taking an antidepressant between baseline and 6 months, compared to 38.0% of their usual care counterparts ( P = .01) (see Fig. 1 ).
Adequate Trial of Antidepressants. Under usual care conditions, patients presenting with physical symptoms were significantly less likely to complete an adequate antidepressant trial over 6 months than those presenting with psychological symptoms (5.9% vs 23.8%; P = .04). Overall, the intervention increased the likelihood that patients would complete an adequate trial of antidepressants ( P < .01) and the interaction term indicated that the intervention had a similar effect on adequate trial of antidepressants for patients presenting with physical versus psychological symptoms ( P = .17) (see Fig. 1 ).
Among patients presenting with physical symptoms, 34.8% of enhanced care patients reported completing an adequate antidepressant trial between baseline and 6 months, 
Clinical Outcomes
Depression Symptom Severity. The model indicated that under usual care, patients presenting with physical symptoms experienced similar improvement in depression severity over 6 months to patients presenting with psychological symptoms (12.7-vs 15.5-point decline; P = .63). The three-way interaction term indicated that the intervention had a differential effect on depression severity in patients presenting with physical versus psychological symptoms ( P < .001). Among physically presenting patients, enhanced care patients reported comparable improvement in severity compared to usual care patients (16.0-vs 12.9-point decline; P = .48). Among psychologically presenting patients, enhanced care patients reported a significantly greater improvement in severity compared to usual care patients (28.2-vs 15.4-point decline; P = .04) (see Fig. 2 ).
Emotional Role Functioning. The model indicated that under usual care, patients presenting with physical symptoms experienced comparable improvement in emotional role functioning over 6 months compared to those presenting with psychological symptoms (23.8-vs 22.2-point increase; P = .89). The three-way interaction term indicated that the intervention had differential effects on emotional role functioning in patients presenting with physical compared to psychological symptoms ( P < .01). Among physically presenting patients, enhanced care patients reported comparable change in emotional role functioning compared to usual care patients (23.8-vs 23.6-point increase; P = .97). Among psychologically presenting patients, enhanced care patients reported a significantly greater improvement in emotional role functioning compared to usual care patients (48.0-vs 22.2-point increase; P = .03) (see Fig. 2 ).
Physical Role Functioning. The model indicated that under usual care, patients presenting with physical and psychological symptoms experienced similar change in physical role functioning over 6 months (11.2-vs 0.0-point increase; P = .20). The three-way interaction term indicated that the intervention had differential effects on physical role functioning in patients presenting with physical compared to psychological symptoms (P < .01). Among physically presenting patients, enhanced care patients reported comparable change in physical role functioning compared to usual care patients (5.9-vs 11.2-point increase; P = .43). Among psychologically presenting patients, enhanced care patients reported a significantly greater improvement in physical role functioning compared to usual care patients (19.0-vs 0.0-point increase; P = .04) (see Fig. 2 ).
DISCUSSION
Sixty-six percent of depressed patients presented exclusively physical symptoms at the index visit. Under usual care conditions, psychological presenters were more likely than physical presenters to be asked about depression at the index visit and to complete an adequate trial of antidepressant treatment, but physical and psychological presenters experienced equivalent improvements in depressive severity and role functioning. In patients presenting with exclusively physical symptoms, the intervention improved physician query and antidepressant medication management but did not improve symptoms or functioning. In patients presenting with psychological symptoms, the intervention did not improve physician query but did improve antidepressant medication management comparably to physical presenters, and also improved symptoms and functioning.
These results are consistent with previous findings that most patients present with physical symptoms. 32, 33 Somatic presentation has been shown to be associated with lower rates of depression recognition and treatment, 32, 34, 35 although many patients with depression will acknowledge psychological symptoms if asked about them. 36, 37 Consistent with this study's usual care findings, recognition of depression in patients presenting with physical symptoms often suffers because treating physicians misattribute multiple, ill-defined, somatic complaints accompanying depression 3, 11, 13, 38, 39 to nonpsychological etiologies. 32 Thus, it is important to note that the intervention was successful in encouraging primary care physicians to inquire about depression in almost half of depressed patients presenting with physical symptoms. 18 However, the intervention's failure to improve outcomes in depressed patients presenting with physical symptoms, even while increasing their likelihood of completing an adequate antidepressant trial, appears to contradict previous studies demonstrating a positive relationship between antidepressant adequacy and clinical outcomes. 40, 41 To achieve acceptable outcomes, 42 patients with physical presentations may require increased pharmacotherapy doses, duration, and/or different drugs, 43 or specific psychotherapy. 42, [44] [45] [46] In our analysis, physical presenters did not have more physical comorbidities than psychological presenters, 13 but may have greater health concerns about their comorbidities, 47 which may negatively affect depression management. 47, 48 Physical presentation may reflect underlying somatoform syndromes, and evidence suggests that antidepressant treatment has only moderate success with somatoform syndromes. 16, [49] [50] [51] [52] Somatizing is common among depressed primary care patients, with up to 50% of patients characterized by significantly elevated levels of unexplained symptoms. 32, 53, 54 A limited number of studies following both depression and physical symptoms have noted minimal correlation between physical symptom and depression responses. 52, 55, 56 Similar to depressed primary care patients' general preference for counseling, 57 70% of the depressed primary care patients with physical presentation in our study were receptive to mental health counseling. Because matching treatment to patient preferences may improve outcomes 58 in general, modalities such as problem-solving therapy 45 and cognitive-behavioral therapy 44 may have similar effectiveness in these patients as the effectiveness they have demonstrated in somatizing patients. 49, 59, 60 There is an emerging suggestion that among patients with physical complaints, pain is particularly important in predicting both the presence and the severity of depression. 30, 61 While elevated baseline pain negatively impacts clinical improvement 30 in usual care, it is not known whether quality improvement interventions counteract this effect. In our study baseline pain was equivalent for physical and psychological presenters, and did not account for the differentially improved symptom improvement that the enhanced care intervention had on patients presenting with psychological versus physical symptoms. The internal validity of the study's findings is potentially limited by the possibility that enhanced care physicians may have elicited or recorded different chief complaints than usual care physicians; however, the likelihood of this threat FIGURE 2. Depression symptom severity and emotional and physical role functioning outcomes at 6 months, by presentation style at index visit and intervention status.
is diminished because there was no statistical difference in the probability that depressed patients presented with psychological or physical symptoms within the enhanced or usual care groups. Enhanced and usual care patients screening positive for depression were informed of the results, possibly altering their initial presentation at the index visit in comparable but unknown ways; however, most quality improvement interventions share screening results with patients, increasing our findings' generalizability. Although strict rules were established for reliably classifying patients as presenting with physical or psychological symptoms in the medical record abstraction process (see Appendix), it is possible that some patients may have been classified inaccurately; however, such measurement error would make it more difficult to demonstrate statistically significant differences between the two groups.
External validity of our results is enhanced by the clinically and socioeconomically diverse study population targeted by the Agency for Healthcare Research and Quality depression guidelines. 22 The intervention was tested in 12
geographically diverse, mixed model practices caring for patients insured through multiple health plans or not at all. Future investigators are encouraged to explore these findings in other depressed patient cohorts, before interventions are targeted exclusively to depressed patients with psychological complaints. This study shows that depressed primary care patients' presentation style at the index visit is an important moderator of treatment effect during acute treatment phase. For patients presenting with psychological symptoms, state-ofthe-art primary care depression interventions significantly improve depression treatment, symptom severity, and physical/emotional role functioning over 6 months. For patients presenting with physical symptoms only, quality improvement interventions improve antidepressant use but do not translate to symptomatic or functional improvement. Given that the majority of depressed patients in primary care present with physical symptoms, this moderator should be considered as a stratification variable in future randomized clinical trials. 62 Current depression quality improvement interventions should be modified, or new interventions designed, to improve outcomes for depressed patients who present with physical symptoms.
